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Section 1 Executive Summary 

The electnc power sector is one of the world's most capital intensive industries All power 
sectors, especially those in developing countries, requlre sipficant amounts of pnvate capital to 
mantan the exishng power system and to expand for future load growth In Romma, a pnmary 
objechve of power sector reform and restructuring is to create a market-dnven environment that 
attracts pnvate investment and expands local access to capital markets The Romman electnc 
uhlity, CONEL (formerly RENEL), has begun initial preparahons to facilitate the entry of pnvate 
capital by fomng  joint venture agreements with foreign investors to help modeme exishng 
generahon assets As pnvate sector partxipation in the power sector increases, CONEL must 
develop a comprehensive IPP strategy m order to successfully operate in a more compehhve 
environment 

As the pnme contractor for the United States Agency for International Development (USAID) 
funded Regulatory Reform and Energy Sector Restructunng Project in Central and Eastern 
Europe and the Baltics (contract number DHR-C-00-95-00016-OO), Bechtel Consulting 
conducted thls study to provide CONEL with a strategy roadmap whch prepares for the entry of 
mdependent power producbon (IPP) in Romania and helps to maxmze the associated benefits 
The development of IPP in Romama IS consistent with the following USAIDfBucharest 
intermehate results and strategic objechves 

Establishment of a compebhve electnc power system (Intermediate Result 2) 

Increased level of pnvate sector investment in the power sector (Intermediate Result 2 1) 

Creahon of a more economcally sustamable and env~onmentally sound power sector 
(Strategic Objechve 1 5) 

1 1 STUDY FINDINGS 

The results of thls study are based on the analysis of data collected as part of in-country field 
work dunng the penod of June to October 1998 An IPP market review was conducted after 
interviewing local utdity representatives (CONEL and its branches), international lendmg 
agencies, and pnvate power developers 2 The economc feasibility of IPP development (1 e , 
greenfield, mside-the-fence, and joint ventures) was evaluated by using a financial model 
developed by Bechtel Consulbng 

IPP market review and financial analysis results were used to develop recomrnendahons for a 
prelimary IPP strategy for CONEL The findrngs of th~s  study are summanzed as follows 

Power sector market con&tions 

' July 1998 CONEL draft report Combzned Heat and Power Plants (proposals to attractpnvate caprtal) 
* CONEL uses the term "branch to indicate a subsidiary (business entlty) of the holding company Specifically, 
Electnca, Hidroelectnca, and Termoelectnca are each a separate branch company of CONEL 
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Secbon 1 Executive Summary 

IPP development models 

Project financing terms and return on eqwty hurdle rates 

IPP financial analysls results 

1 1.1 Power Sector Market Cond~hons 

To successfully develop pnvate power projects m Romama, IPP developers wlll need to 
overcome a combmahon of market and ~nsbtut~onal bamers Current Romman power sector 
market conlhons, whch hnder IPP development, Include surplus electnc capaclty, Ispatchng 
constrants, energy pnclng subslhes, lack of provlslons guaranteemg open access to the natlonal 
gnd, and uncertan commercial arrangements In part~cular, pnvate power projects must be 
evaluated m the context of the following market conlhons 

Electrzczty supply and demand balance Romama has an Installed capaclty of 18,500 MW 
wlth an esbmated peak demand of 8,500 MW whch IS below 1989 demand levels 1 

Instztutzonal requzrements IPP development IS restricted by the absence of a transparent 
regulatory framework, incluhng provlslons guaranteeing open access to the nahonal gnd 

Technzcal and operatzonal system constraznts Power sold to the natlonal gnd by IPP 
faclhhes would only be lspatched after "must-run" requirements have been satisfied 

Electrzczty pnczng Current electnclty tmff structures Include subsihzed pnces that do not 
allow for the N 1  recovery of costs 

Power sector restructurzng status The uncertam framework for cornrnerclal relationships 
between CONEL and its branches adds layers of complexity to IPP contractual agreements 

1.1 2 IPP Development Models 

The fourth quarter of 1998 has been an actlve penod for the potential development of pnvate 
power projects In Romama Increased IPP acbvity has colnclded wlth the Government of 
Romama (GoR) adopbon of restruchmng lnltlatlves that unbundled power generation, 
transrmsslon and lstnbutlon funchons (Decrslons No 364 and 365) and created a new 
regulatory body (Emergency Ordmance No 29) Proposed IPP development Includes the 
construction of greenfield plants, made-the-fence plants, and the formahon of jolnt venture 

It is Important to note that current installed capacity levels include power stahons that are scheduled for retuement, 
requlre refurbishment, or would be considered uneconomc compared to alternahve generahon sources 

Depending on seasonal and technical conditions, ' must-run" plants in the Romanlan power system include nuclear, 
hydro, and comblned heat and power stahons 
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Section 1 Executnre Summary 

agreements wlth CONEL Table 1-1, asplayed below, summmzes IPP projects in Romania that 
have either been announced or are currently under development 

Table 1-1 
IPP Development Models and Announced Projects In Romanla 

Regardless of the IPP model that 1s employed, current project development expenence in 
Romanla hghlights the importance of rmnirmzlng the following nsks as part of up-front 
contractual agreements 

IPP Development Models 
Greenfield Greenfield IPP lnvolve the 
construchon of new power statlons pnmanly 
through build-operate-transfer (BOT) or build- 
own-operate (BOO) schemes 
Inszde-the-fence Inside-the-fence plants are 
developed for large lndustnal or commercial 
facil~t~es with a slzeable demand for electncity 
andtor steam 
Joznt Venture Jolnt venture agreements are used 
to develop a wde range of pnvate power projects 
includmg the construchon of new plants and the 
rehabilltation of existmg ut~hty-owned facihhes 
Joint venture partners can lnclude pnvate and 
public (state-owned) compan~es 

Operabonal and management nsk 

Announced IPP Projects 
Bucharest North Arnoco plans to bulld a new 
plant in Bucharest, 150 MW (electric) and 130 
tons per hour (steam) 
Project Announcement Date 1997 
ALRO Announcement by Combined Energy 
Companies to build a 325 MW plant for a 
local alumum company (ALRO) 
Project Announcement Date 1998 
Grozavestz Power Statzon (Hlesenberg) 
Rehabilltabon of the Grozavest~ power plant 
Project Announcement Date 1997 
Brasoy Power Station (V 'W)  
Rehabllltat~on of the Brasov power plant 
Project Announcement Date 1998 
Dutch Electrzc~ty Generatzng Board (SEP) 
$140 rmllion Investment ln new cogen plants 

Project Announcement Date 1998 

Foreign exchange nsk 

Fuel supply nsk 

Delays expenenced by Amoco in the development of the Bucharest North greenfield combined 
heat and power plant Illustrate the kfficulty of establlshng off-take agreements wlth mulbple 
parties (sale of both elecmclty and steam) Interest in mside-the-fence projects, where power 
andlor steam is typically sold to a single host company, is increasing as ~nkcated by the 

The European Bank for Reconstruchon and Development and the Internat~onal F~nance Corporahon are also 
assisting CONEL wth the transformation of four exlstlng power plants into IPP pdot projects 

An "off-taker" IS an entlty that purchases power andlor steam from an IPP Off-take nsk Increases when IPP 
customers have a poor cred~t rahng or operate m a financlaVmarket environment that could result m non- payment 
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announcement of Combined Energy Compames' project at ALRO Inside-the-fence projects can 
capitalize on the relahvely hlgh pnce of power pad by industrial end-users (approximately 
$5O/MWh) by selling electricity at a discount from current pnces 

Under current market conditions, establishmg ajoint venture with CONEL provides the most 
immehate method of pnvate sector entry Partnenng with CONEL offers investors added 
secunty in terms of guaranteeing an acceptable level of future power sales Joint venture 
agreements can also be used to capture the environmental benefits of IPP development The 
Dutch Electricity Generatmg Board (SEP) plans to develop five new gas-fired cogeneration umts 
as part of a joint venture agreement with CONEL The greenhouse gas (GHG) reduchons 
generated by the new plants will be used to sabsfy a porhon of the Dutch Kyoto Protocol GHG 
requirements (through reduced ermssions of carbon dioxide and atrnosphenc pollutants) 

1.1 3 Project Fmanc~ng Terms and Return on Equ~ty Hurdle Rates 

The recent downgradmg of Romma's credt rating by Standard & Poor's (S&P) will Increase 
project financing nsk prermums for local IPP development On October 20, 1998, S&P cut 
Romama's long term foreign currency debt rabng from B plus to B mnus whlle the long term 
currency debt rating was dropped from BB to B plus Given the country's hgh level of creht 
nsk, developers pursuing projects in Romania are hkely to receive the following financing terms 

Interest Rate Interest rates for IPP debt financing in Romania would be set accordng to the 
London Inter-Bank Offenng Rate (Libor), whch is approximately 5 5%, plus an added nsk 
premum Commercial bank loans could carry an added premum of 4% to 6% whlle loans 
backed by an export credt agency (ECA) or multdateral development bank (MDB) could carry 
lower prermums of 2% to 3% The importance of an ECA or MDB guarantee is illustrated by the 
involvement of the IFC m the ALRO project and the EBRD's involvement in the Bucharest 
North project 

Debt Repayment Terns The h g h  level of market and credt nsk in Romama will result in stnct 
debt repayment terms for pnvate power projects The length of loan terms is a cntical factor 
since debt often accounts for between 70% to 80% of total project cost Under current market 
condihons, IPP developers m Romama could on average receive an eight year dxect reduction 
loan assurmng that the project has ECA or MDB support 

Return on Equity Hurdle Rate Dependmg on the final project capital structure and power 
purchase agreement (PPA) terms, IPP developers estimate that an acceptable ROE for a project 
in Romama ranges from 18% to 30% 

* Environmental benefits from IPP (under any of the development models discussed above) can be slgnlficant when 
the inefficiency of exlsting generation assets IS compared to the use of new cornbushon turblne technology 
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Sect~on 1 Executwe Summary 

1.14 IPP F~nanaal Analysls Results 

Bechtel Consulting developed a financial model to assess the economc viability of IPP under 
different energy payments 1 For the purposes of thls study, four IPP cases were designed to 
approximate the size, technology, and fuel type of current pnvate power projects in Romania 
Figure 1-1, shown below, presents the results of analysls conducted for greenfield (Cases A to B) 
and inside-the-fence projects (Cases C to D) As discussed in Section 4, the financial model is 
also designed to conduct an analysis of joint venture projects involving the development of both 
new plants and the rehabilitation of existing generation units However, to assess potential joint 
venture projects, economc and engineenng data would need to be collected for candidate plants 

5 4 h  - 
52?/ - 
5 0 h  - Case C Inside The 

ROE Fence 170 MW 
46: - 
44: - 
4 2 h  - 
40: - 

38/  - Case D lnsrde The 
36/ - Fence 300 MW 
34/ - 

32/  - Case 6 Greenfield 
30: - I50 MW, 130 TPH 
28: - 
261 - 
24: - 

22/ - 

2 0 h  - Hurdle Rate 
1 8 h  -- 
16/ - 

14: - 
1 2 h  - 
l o /  - Case A Greenfield 

70 MW65 TPH 

Flgure 1-1 Greenfield and Inslde-the-fence IPP Financial Analysls Results 

Hurdle Rate Analyszs The ROE can be viewed as a hurdle rate, or break-even point, for a 
project in the sense that if the opportunity cost of capital for an IPP developer is below the 
project ROE, then the project is considered to be attractive (otherwise it is rejected) For analysis 
conducted in thls study, a ROE hurdle rate of 18% was used as a benchmark to detemne the 
viability of potential pnvate power projects in Romama 

An energy payment u the price level at which an IPP sells ~ t s  output As stated In Sectlon 4 the analysls of IPP in 
this study is based on a single energy payment (m $/MWh) For steam prices, an assumed pnce of $4/GJ was held 
constant The model has the flexibility to change both pnce levels and structure (including fixed capaclty charges) 

Power plant data was collected to approximate the characteristics of the Bucharest North and ALRO projects 
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Secbon I Executnre Summary 

Greenfield (Cases A and B) Under present market conditrons, the development of greenfield 
IPP is unlikely Case A requlres a m i m u m  energy payment of approxlmately $49/MWh (at 
the ~ntersectron of the 18% hurdle rate) whle Case B reqwes $41/MWh It was assumed 
that CONEL would accept an energy payment that approximates the marglnal cost of 
generabon ($35/MWh) Ths  leaves a significant gap between the break-even energy 
payment for Cases A and B and CONEL'S assumed marpnal cost value 

Inszde-the-fence Ins~de-the-fence plants represent an immediate ophon for IF'P development 
The break-even energy payment IS approximately $42/MWh for Case C and $39/MWh for 
Case D Given that mdustnal end-users pay approxlmately $50/MWh, an IPP developer 
would have the pncing flex~billty to provide a customer w~th  a &scount over current pnces 

Competztive Assessment An analysis was conducted that compares the cost of generation for 
each IPP case to alternatrve power sources For greenfield cases, where it was assumed that 
power would be sold to the nahonal p d ,  CONEL's marglnal cost of generation IS used as a 
competltxve benchmark For inside-the-fence cases, the electmcity tmff pad  by the mdustnal 
end-users and CONEL's marginal cost of generatlon are used as competltrve benchmarks 

Greenfield The vanable cost of generabon for Case A is approxlmately $28/MWh and for 
Case B is $27/MWh Both cases have generation costs that are below the $35/MWh 
threshold The low vanable cost of Cases A and B indicates the potenhal competlhveness of 
greenfield optlons ~n future bidhng for new capacity 

Inside-the-fence Case C has a vanable cost of $29/MWh whle the vanable cost for Case D 
is $27/MWh T h s  places ins~de-the-fence plants m a strong competit~ve posltion when 
compared to the current pnce of electricity for industr~al end-users and the estxmated 
marginal cost of generabon ($35/MWh) 3 

1.2 RECOMMENDATIONS 

The establishment of joint venture agreements at the Grozavestr and Brasov power plants 
illustrates the viabil~ty of pnvate power development under the current market envlronment 
Given the poss~bility for immediate entry of IPP, CONEL and ~ t s  branches should develop a 
strategy that optirmzes the potentral benefits from increased pnvate sector partlcipatlon In 
addibon to formulating a strategy for CONEL and ~ t s  branches, a coordmated plan for the entire 
Romman power sector should be developed in order to accelerate the implementat~on of 
regulatory reforms, whch wlll help remove exlstrng bamers to IPP development A 
comprehenslve P P  strategy should include the following elements 

A marginal cost of $35/MWh was assumed based on the results of a 1998 least-cost plann~ng study conducted for 
CONEL A further dlscusslon IS presented In Sectlon 4 

Vanable costs Include fuel and vanable O&M (no labor costs) 
A more comprehenslve analys~s of ~nslde-the-fence options would also cons~der the Impact of costs assoc~ated wth 

the potentla1 end-user need for stand-by or back-up power generatlon 
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Secbon 1 Executnre Summary 

CONEL IPP strategy and business planning development 

Clankahon of CONEL and branch commercial relationshps 

Conhnued instituhonal development and regulatory reforms 

1.2 1 CONEL IPP Strategy and Busmess Planmg Development 

With the entry of IPP, outside capital can be leveraged to meet current and future Investment 
needs, acheving a strategc objechve of restructurrng To capitahze on pnvate investment 
opportumhes, CONEL should strengthen its internal financial analysis and investment p l m n g  
capabihhes as well as enhance its current business p l m n g  activihes Sechon 5 of thls study 
outlines an imtid set of strategy recommendations for CONEL and its branches, incluQng 

Idenhficahon of strategic objechves 

Estabhshment of joint venture partner cntena 

Development of internal IPP financial analysis capabilihes 

1 2 2 Clalrficahon of CONEL and Branch Cornmerc~al Relationships 

Although GoR Decisions No 364 and No 365 represent an important restructuring milestone, 
they do not clearly define the commercial roles and responsibilities of the new uhhty business 
enbhes Therefore, the implementation of the new holQng company structure must provide 
power sector participants with a clear &vision of the organizational responsibihhes between 
CONEL and its branches The definition of commercial relationshps will remove uncertanty for 
investors in terms of establishmg off-take agreements 

1 2 3 Inst~tut~onal Development and Regulatory Reform 

Given that IPP typically involves the construcbon of facilihes with an economc life exceedng 
20 years, the establishment of a transparent regulatory framework that provides investors with 
adequate guarantees is imperative In particular, conhnued GoR regulatory reform and 
restructwng efforts must include the establishment of secondary legislahon that address key 
inshtuhonal development areas, ~~lcludmg 

Open access provisions for electricity suppliers and producers (thud-party access) 

Separahon of the transmssion system operator from other utihty funchons 

Although GoR Emergency Ordinance No 29 represents a cntical power sector restructmng step, rt does not fully 
address how key regulatory requirements wl l  be Implemented 
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Secbon 1 Execubve Summary 

Eligibility of customers to purchase electncity drectly from competiQve suppliers 

PPA development that address the potenha1 of rnovlng towards a competitive power market 

The passage of a new energy law, whch is pending GoR approval, would ellnunate several 
remanung legal and regulatory obstacles to the creation of a compebtive electncity market in 
Romania 

Rornan~an Power Sector Restructuring Project Strategy Roadmap for Pnvate Power Development 



Section 2 Introduction 

2 1 PROJECT BACKGROUND 

T h s  work was camed out under the Umted States Agency for International Development 
(USAID) funded Regulatory Reform and Energy Sector Restructunng Project in Central and 
Eastern Europe and the Balbcs As the project's pnme contractor, Bechtel Consulbng developed 
a prelirmnary IPP roadmap strategy for CONEL and its branches * An economc assessment of 
IPP opbons m Romama was also conducted uslng a financial model developed by Bechtel 
Consulbng to serve as an IPP strategy and buslness planrung tool 

In 1996, Bechtel Consultmg ldenbfied a range of opbons for restructunng the Romaman power 
sector as part of Phase I project acbvibes With the Government of Romama (GoR) approval of a 
restructunng plan for CONEL In July 1998, Bechtel Consulhng lmhated Phase 11 project acbvlbes 
Phase 11 achvlbes mclude assistance to CONEL and the Mmstry of Industry and Trade (MoIT) m 
the following four task areas 

Assessment and analys~s of the Brasov electrrcity lstnbubon m t  

RestructuTlng mplementahon plan 

Development of power sector regulation and mplementabon of a na~onal electnclty law 

Independent power producbon (IPP) and pnvahzahon strategy 

m s  study s m m e s  mhal work completed In the area of IPP strategy and buslness p l m g  
The prelimnary IPP strategy roadmap presented In th~s  study represents a starhng polnt In an 
iterative work process between USAID and CONEL IPP strategy elements should be viewed in 
the context of broader busmess planrung activities to be camed out by CONEL and its branches 
as part of ongoing commerc~alizabon acQvibes 

2 2 STUDY OBJECTIVES AND METHODOLOGY 

Pnvate sector development of IPP can generate s~gmficant financial and operabonal benefits for 
the Romman power sector, inclulng gans m efficiency, avolded cost of new capacity, and 
reduced Investment 1n the rehabilltabon of exisbng power plants However, the entry of IPP also 
presents CONEL wlth a new set of strategic Issues and busmess p l m n g  reqwements 

An IPP market review was conducted as part of m-country field work dunng the penod of June 
to September 1998, to ~denbfy potential pnvate power opbons In Romama The market review 
included Interviews with local utdlty representatlves (CONEL and branches), mternational 
lenlng agencies, and pnvate power developers The econormc feasibility of vmous IPP optlons 
(I e , greenfield, made-the-fence, and joint venture projects) were detemned through the use of 

In July 1998, the former electnc utllity (RENEL) was reorganized into CONEL which is a new holding company 
wth separate business entlhes responsible for carrylng out generabon and dlstnbuhon funcbons Sect~on 3 of th~s  
study conmns a more demled discussion of the utility holding company structure 
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Secbon 2 Introduct~on 

a financial model developed by Bechtel Consultmg The IPP market review and financial 
modeling results were used to develop a prelimnary IPP roadmap for CONEL, whlch can be 
incorporated into ongoing business p l m n g  activibes Figure 2-2 illustrates the methodology 
used to complete this study and the relabonshp between in&vidual IPP task work activibes 

Study Object~ves 
- Develop Preltmlnary IPP strategy for CONEL 
-Assess economtc vtablllty of IPP optlons 
- Use of flnancral analysls as IPP plann~ng tool 

I ONGOING IPP BUSINESS PLANNING AND STRATEGY DEVELOPMENT 

F~gure 2-2 Romania IPP Roadmap Study Methodology 

Thls study provides CONEL and its branches with a prehrmnary roadmap for assessing IPP 
development The remander of this study is orgamzed in the following secbons 

Sectron 3 summarizes Romama IPP market trends and hscusses the connection between local 
pnvate power development and the presence of market and project nsks 

Sectron 4 detals the results of financial analysls of Romman IPP options uslng a spreadsheet 
model developed by Bechtel Consultmg An emphasis is placed on illustrating the use of the 
financial model as a business plannrng and IPP strategy tool for CONEL and its branches 

Section 5 outlines prehmary IPP strategy issues and recommendations h h a l  strategy and 
business p l m n g  recommendabons include the identificabon of strategc objectives, 
estabhshment of joint venture partner cntena, and the development of IPP financial planmng 
capabilibes 
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Section 3 IPP Market Trends 

An understanding of the hving  forces of pnvate power development in Romma is a 
prerequisite for developing an IPP business planmng strategy for CONEL and its branches To 
evaluate Romman IPP market trends, Bechtel Consultmg conducted mterviews with CONEL 
and its branches, pnvate power developers, and financial lending orgarmatrons Results of other 
Bechtel-led tasks m the area of restructmg, regulatory reform, and cornmerciahzabon were also 
incorporated in assessing the P P  market The mterdependence of the following IPP market 
trends is evaluated 

Romma IPP opbons and prospects 

Power sector market condbons 

Project nsks 

Project financing terms and acceptable return on eqwty levels 

The rematnder of thls secbon illustrates the link between IPP options, power sector market 
condtions, and pnvate power project nsks The relabonslup between these market trends, local 
project financing terns, and the mmmum acceptable return on equity (ROE) for an IPP 
developer in Romma is also hscussed 

3 1 ROMANIA IPP OPTIONS AND PROSPECTS 

Bechtel Consulbng conducted a detaled review of the IPP opbons that are currently being 
pursued m Romania 

Greenfield projects (Bucharest North Project, Amoco) 

Inside-the-fence projects (ALRO project, Combined Energy Companies) 

Joint venture projects (rehabihtation projects at the Grosavesti and Brasov power plants, 
development of new cogenerabon plants with the Netherlands Cogen consortmm) 

Mul~lateral Development Bank IPP assistance (European Bank for Reconstruction and 
Development and Internabonal Finance Corporation pilot projects) 

3.1.1 Greenfield Projects 

Greenfield IPP involves the construction of new power stations pnmardy through build-operate- 
transfer (BOT) or build-own-operate (BOO) project schemes In a BOT project, a pnvate entity 
receives a franchse to finance, build, and operate a power project for a designated time penod 

In addihon to the IPP activihes (Workplan Task 4), the Bechtel team 1s providing assistance to CONEL and the 
Mom in the followng areas Brasov Dlstnbut~on Assessment (Task I), Restructunng Implementation (Task 2), and 
the Implementahon of the Electnaty Law and Development of Power Sector Regulation (Task 3) 
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after whch ownershp reverts to the host government or ubllty In a BOO project, a pnvate 
enbty finances and bulds the project but mantans ownershp lndefimtely The pmary  off-take 
source for the output of a greenfield plant is the local utdity, however, power andor steam can 
also be sold to nearby mdustnal or commercial end-users 

One greenfield project currently being pursued IS Amoco's Bucharest North comblned heat and 
power plant (CHP) whlch would be slzed to produce approximately 150 MW electnc and 130 
tons per hour of steam Potenbal sources for the plant's output Include CONEL, the mumcipallty 
of Bucharest, and nearby mdustnal end-users However, obtammg off-take agreements from 
multlple sources is an ongomg obstacle to the Bucharest North project development 

3 1 2 Inside-the-Fence Projects 

Inside-the-fence plants are generally developed for large mdustnal or commercial facllibes with a 
sizeable demand, whlch allows projects to capture sigmficant economes of scale Inside-the- 
fence plants pnmanly service the demand of a single host company but, depending on local 
regulatory provisions, also sell some output back to the ut~lity 

The recent announcement made by Combmed Energy Compames to build a 325 MW gas-fired 
project for the state-owned alumnum company, ALRO, is evldence of both the Interest and 
feasibihty of mslde-the-fence projects For CONEL industnal customers, paylng an average of 
$5OMWh, lnslde-the-fence projects may offer a long-term economc solubon for meeting thelr 
energy needs 

3.1.3 Joint Ventures Agreements 

Joint venture agreements can be used to develop a wide range of power projects mcludmg the 
construcbon of new plants and the rehabilltabon of exlsbng facihties Joint ventures recently 
estabhshed between CONEL and forelgn investors have helped finance the rehabilitation of both 
the Grosavesh and Brasov power plants The formation of joint ventures represents an 
opportunity to finance the rehabhtahon of existmg power plants through pnvate investment 
under current market condihons 

In November 1998, the Dutch Electnclty Generabng Board (SEP) announced its plans to develop 
new cogenerahon units as part of ajoint venture agreement wlth CONEL 3 A Dutch consortium 
wlll Invest $140 d h o n  to construct five new plants that will be located in Arad, Timsoara, 
Cluj-Napoca, Iasi, and Govora The plants wlll run on natural gas that wlll be Imported from the 

There is an increasing trend towards the development of "total energy management" systems that employ small gas 
or diesel-fired turbines (1 to 2 MW) to serve the commercial and industnal sector 

"Kyoto protocol sends Dutch to Romania", The Buszness Review, November 16 to 22, 1998 
The Dutch consortium indicated that the plants could have a potentlal start-up date in 2001 
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Netherlands The development of these plants will help satisfy the Netherlands' greenhouse gas 
(GHG) reducbon obligaQons under Kyoto Protocol, indicatmg the possibihty of further IPP 
development by uslng clean development mechmsms 5 

3.1 4 Mult~lateral Development Bank IPP Pllot Programs 

The European Bank for Reconstruction and Development (EBRD) and the International Finance 
Corporahon (IFC) are both in the process developing "pilot" programs that wdl provide 
assistance to CONEL in the transformabon of four exlsbng generahon plants mto IPP facdities 
The IFC is proviIng CONEL with advisory services focused on the establishment of two 
potenbal IPP pilot projects The EBRD has signed a memorandum of understanding with 
CONEL to develop two addihonal IPP pllot projects EBRD acbvihes are llkely to include 
funIng for up-front technical assistance as well as financing of the potenbal IPP pdot projects at 
a later stage 

3.2 POWER SECTOR MARKET CONDITIONS 

The Romman power sector has hstoncally been orgamzed as a centrally planned and vemcally 
~ntegrated state monopoly In an effort to move towards a more market dnven envlronrnent, the 
GoR passed a restructmng plan whch separates power generahon, transmssion, and drstnbution 
bctions, acheving a cnhcal first step towards power sector restructunng 6 Although the GoR 
restructunng plan is an essential element for attractmg pnvate investment, the lirmted 
development of IPP in Romania reflects the need for further structural and regulatory changes 

Current Romanian power sector market condibons, whch hnder IPP development, mclude 
surplus electnc capacity, Ispatchng constrants, energy pncing subsihes, lack of secondary 
legislahon (regulatory provisions), and uncertsun commercial arrangements Pnvate investors 
evaluating IPP opbons would assess the viability of projects in terms of the following power 
market con&bons 

Electncity supply and demand balance 

Insbtutional reqwrements 

Techmcal and operahonal system constrants 

Power sector restructunng 

The use of clean development mechanisms, including joint mplementabon, offer countries a cost-effectwe method 
of meeong environmental obligabons associated wth the reduct~on of greenhouse gases 

In July 1998, the GoR passed Decisions No 364 and 365 whlch call for the formation of a new holding company 
structure for power generabon, transmssion and distnbubon operabons 
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3 2.1 Electricity Supply and Demand Balance 

With an installed capacity of roughly 18,500 MW and an estimated peak demand of 8,500 MW, 
the Romanian market contans surplus power generabon capacity Current electncity demand is 
below 1989 levels, reflecting the continued contraction of the Romanian economy 7 However, it 
is important to note that current installed capacity levels include power stabons that are 
scheduled for rebrement, power stations that reqmre refurbishment, and power stations that 
would be considered uneconomc when compared to alternabve generabon sources CONEL 
recently conducted a least cost planmng study that eshmated that the Romaman power system 
would requxe new capacity addbons by 2003 8 

IPP Market Implzcatzon In the absence of regulatory reform (see insbtutional requirements 
secbon below), the surplus capacity situation should l m t  the need for development of greenfield 
IPP pnor to the year 2003 D u n g  this mtenm penod (present to the year 2003), llkely modes of 
IPP development will Include inside-the-fence plants and joint venture projects between CONEL 
and pnvate sector enbties 

3.2 2 Institutional Requwements 

The GoR exerts dn-ect control over the regulation and development of the power sector through 
the Wmstry of Industry and Trade (MoIT) whch has hlstoncally served as both owner and 
regulator of CONEL However, the GoR's adopbon of emergency ordinance No 29 created an 
independent regulatory agency that will be responsible for regulabng the market for electncity 
and heat Although the emergency ordnance grants the new agency with broad regulatory 
powers, further legal and regulatory provisions are needed to attract pnvate capital for IPP 
development 9 In particular, pnvate investors will want to know the substance of secondary 
legslation as well as how the agency will operate in practice 

IPP Market Implzcatzon Without the continued implementation of regulatory reforms, the entry 
of IPP into Romama will be hmted In pmcular, regulatory and legal provisions are needed to 
guarantee competihve electricity suppliers open access to the national gnd (thud-party access) 
The GoR should expand upon emergency ordinance No 29 by establishng a regime that ensures 
IPP developers that regulatory decisions will be made free from undue political interference and 
in an objecbve, transparent, and non-&scnmnatory manner 

3 2 3 Techmcal and Operational System Const ra ts  

The Romanian power system contans several types of generation units that are designated as 
"must-run'' faciliQes, includmg hydroelectric plants, the Cernavoda nuclear station, and 

The Intemat~onal Monetary Fund (IMF) estimates that Roman~an GDP vvlll drop by roughly 5% m 1998 
* Least Cost Power and Heat Generation Capanty Development, 1998 study by EdF, SEP, and Tractebel 

A summary of the GoR Emergency Ordinance No 29 is presented in Appendlx B 
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combined heat and power units Must-run facillhes reqwe mandatory dispatchng of electncity 
and, dependrng on techcal  and seasonal conltions, these facllihes can account for 
approximately 70% of total system demand lo 

In addrhon, the national electncity gnd encounters some transmssion congestion problems when 
transmthng power from the Craova region to northern points of the country (including 
Transylvania and Moldavla) 

IPP Market Implzcatlon In general, IPP facllihes that sell electnclty to the national gnd would 
only be dispatched after all must-run requlrements have been satisfied Given current electricity 
supply and demand condihons, the operahon of must-run facilihes would restnct potenhal IPP 
power sales Developers of pnvate power plants would evaluate Romman electwity supply and 
demand levels in order to assess the sensibv~ty of a project's economc v~ability under different 
hspatchng scenanos 

In terms of transrmssion congeshon problems, IPP developers would potenhally encounter 
favorable hspatchmg scenanos ~f new plants were located in areas north of Craova (1 e , 
avoilng congeshon areas could offer a slight advantage because there would be fewer 
Qspatchmg constrants) 

The Romaman power sector contams energy tanffs w~th  mulhple cross-subsidres Industrial 
pnces have hstoncally subsiQzed residential pnces whle electncity pnces have subsllzed 
steam pnces A recent MoIT tmff proposal addresses the issue of cross subsiQes by seelung 
lower electncity pnces for industrial end-users ($45/MWh) whde Increasing the pnce of power 
for residenhal customers 

IPP Market Implzcahon An electncity tmff structure that includes subsidized pnces and does 
not allow for the full recovery of costs hmders the development of pnvate power in Romama 
IPP development requlres the presence of strong and stable cash flows, whch provide investors 
with a return commensurate with associated project nsks and a guarantee of sufficient debt 
coverage for lenders 

3 2 5 Power Sector Restructurmg 

The passage of GoR decisions No 364 and 365, whch unbundled utility operabons and formed a 
new holding company structure, represents an important mlestone in power sector reform 
However, the GoR decisions do not outline the commercial roles and responsibilities ("rules of 
the game") for the operahon of these new business entlbes In addihon, recent restructmng 
developments have provided potential IPP developers wlth llttle clanficahon regarding the 

lo Th~s  percentage could vary s~gn~ficantly accord~ng to seasonal condihons and prevalmg demand requlrements 
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brmng of moving towards a competibve power market (power pool formation) Table 3-1 
illustrates the new orgmzahonal structure of CONEL 

Table 3-1 
Romanlan Electric Utilrty Holdlng Company Structure 

IPP Market Implicatton The uncertan framework for commercial relationshps between and 
with CONEL and its branches dampens the potenhal for IPP development by addng layers of 
complexity to off-take agreements Given the transitional nature of the Romanian power sector 
restructuring, IPP power purchase agreements (PPAs) would also need to address the potenbal of 
moving towards a compehhve power market 

I Company Entity 
CONEL 

(Corporate Center) 

Electnca 
(Branch company) 

Termoeiectrica 
(Branch company) 

Ihdroelectnca 
(Branch company) 

Brazil offers an example of IPP translbonal contract agreements In Brazil, IPP developers 
purchasing existlng generabon assets receive an eight year lnltial contract that guarantees the sale 
of 100% of avalable output for years one through five For each following year (years sur 
through eight), guaranteed sales drop by 25% In year Iune, the IPP facllity must sell all of its 
output m the open market 

Responsibfity 
CONEL is the corporate center and operates the transrmssion and dispatch 
system The network consists of 220,400, and 450 kV lines that are controlled by 
eight units (five reponal dispatching centers and three new transrmssion centers) 
Electnca carnes out electnc distribution achvities through 42 regonal units (41 
count~es plus Bucharest) that were organ~zed into a new company responsible for 
the operabon of low and medium voltage llnes (1 10 kV and below) 
The former Group for Generahon of Electncal and Thermal Energy (GPEET) 
was separated into two new branches Termoelectnca was established as a 
separate buslness unit responsible for the operation of thermal power plants 
The remmnmg pornon of GPEET, Hdroelectnca, was established as a subsidiary 
responsible for the operation of hydroelectric power plants 

3 3 PROJECT RISKS 

The hmted development of IPP in Romania is in part due to a range of in-country project nsks 
IPP developers and lendmg agencies indcated m mterviews conducted by Bechtel Consulhng 
that the following nsk areas need to be addressed as part of up-front contractual negohabons 

Off-take (market) Risk IPP developers need to mtigate the nsk associated with the sale of 
electricity and/or steam Developers often requlre local government support (often through 
the Muustry of Finance) to secure off-take obligahons involving state agencies and pubhc 
sector compames Amoco's expenence with the Bucharest North project demonstrates the 
importance of secunng credible off-take agreements Addressing key credt issues as part of 
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long term PPAs can decrease off-take nsk 11 Credible PPAs are essential to obtan~ng 
favorable project financing terms 

Operatzonal and Management Rzsks Since the generahon of power and/or steam is the sole 
source of future cash flow for IPP, financial lending agencies may requlre that agreements be 
reached regarding the management and operatronal control of a plant 

Forezgn Exchange Rrsk Glven the potenbal for reglonal fluctuahons in exchange rates, 
pnvate investors would requlre currency converhbility and protechon Foreign exchange nsk 
could be limted by allowing for a pass-through of exchange rate fluctuations as part of IPP 
pncing agreements 

Fuel Supply Rzsk Financial lending agencies providing debt to IPP developers would Insist 
on the demonstrabon of access to a reliable supply of fuel In general, IPP developers would 
need to obtm long term fuel supply agreements as well as back-up fuel ophons to obtan 
project financing Fuel supply nsk is of pmcular lrnportance for gas-fired projects m 
Romarua gven the currently limted number of import opbons (pnmmly Russia) 

3 4 PROJECT FINANCING TERMS AND ACCEPTABLE RETURN ON EQUITY 

Nearly two-hrds of all capital rased for pnvate power projects is provided through project 
financing mechamsms l2 Establishmg strong contractual agreements that nutigate local power 
sector and project development nsks is essenhal to secmng favorable financing terms The 
current level of power sector and project development nsk in Romania is illustrated in the 
following project fmanclng terms and requred ROE for IPP and other large infrastructure 
projects 

Return on Equzty Based on &scussions with international IPP developers, an acceptable ROE 
for projects in Romama could range from 18% to 30% (dependmg on the level of project nsks 
and the structure of debt) 

Interest Rate Based on &scussions wlth money center banks and mulhlateral lendmg agencies, 
the likely interest rate for IPP debt financing is the London Inter-bank Offenng Rate (Libor), 
whch is approxlrnately 5 5%, plus 4% to 6% for commercial bank loans and Libor plus 2% to 
3% for mulblateral agency loans The recent downgrading of Romania's c re l t  rating by 
Standard & Poor's (S&P) would increase current interest rate nsk premums On October 20, 
1998, S&P cut Romama's long term foreign currency debt ratmg from B plus to B rmnus whle 
its long term currency debt was dropped from BB to B plus 

l 1  The Bechtel team is providing assistance wth the development of "model" power purchase agreements though the 
law firm of Pierce Atwood 
l2 World Bank Power Project Financing Experience in Developzng Countnes January 1998 
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Loan Terms Power project fmancing loan terms (number of years in whlch debt must be repsud) 
IS, on average, more restnctwe for projects proposed m natrons with hgh country and market nsk 
levels The length of loan terms is a cnocal factor of IPP success because debt often accounts for 
between 70 to 80 percent of the total project cost 

Debt Reserve Funds Lendmg agencies would also be llkely to requre an IPP developer in 
Romama to use a debt reserve fund Debt reserve funds protect lenders from excess nsk 
exposure by requmg IPP developers to deposlt an amount equivalent to the estimated first year 
project pnnclpal repayment The end result is a hgher total imhal cost of IPP development, 
whch is often passed through to end-users In the form of hgher energy payments 
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Section 4 Financial Analys~s 

4 1 IPP STRATEGY APPLICATIONS 

As the Romman power sector transitions to a competltive market environment, CONEL and its 
branches should Incorporate financial analysis Into IPP strategic and buslness plannlng actrvlties 
~n order to 

Assess independent power project returns and pnvate Investor hurdle rates 

Conduct competltive assessments of IPP ophons compared to exlshng generahon assets 

Establ~sh appropnate energy pncing agreements 

T h s  sechon summarizes the results of the financial analysls conducted to assess four example 
IPP cases 1 Specifically, the economc v~abihty of two greenfield plants and two ins~de-the-fence 
plants were evaluated under lfferent project scenanos A discussion of the scenanos developed 
for each case Illustrates how financial modehng can be used to assess potenhal IPP performance 
under hfferent economc and engineenng parameters 

4.2 SCENARIO DEVELOPMENT 

The financial model calculates an after tax return on equlty (ROE), net present value (NPV), and 
payback penod for a range of pnvate power projects The model generates multiple scenano 
analysis of projects by varying engineenng, economc, and financial assumptions Scenarios can 
be used to facll~tate an assessment of IPP optlons by malung assumptions about the dnving 
forces of project economc viabihty, including financing terms, capital costs, plant effic~ency, 
pncing structure (energy payment and/or capaclty payment), and cap~tal structure 

Engneenng and techca l  data were collected for four plants (Cases A to D), whch were 
designed to approxlmate the size, technology, and fuel type of current pnvate power projects m 
Romama 3 Data were collected for both combined heat and power (CHP) and electnc~ty only 
plants As Illustrated below in Table 4-2-1, Cases B and D resemble the charactenstics of the 
ALRO and Bucharest North projects Cases A and C were designed to allow for the analysls of 
IPP with a lower electnc (megawatts, MW) and thermal output (tons per hour, TPH) 5 

A summary of model outputs (cash flow statements) is presented In Appendix C 
For t h~s  analysls the ROE and Internal rate of return (IRR) for a project are equivalent because the IRR is based on 

cash flows that include debt repayment Therefore, in subsequent text, IPP project IRRs are referred to as ROE 
Plant diagrams and engineenng and cost data for Cases A to D are d~splayed In Appendix D 
Cases B and D approxlmate the charactenstlcs of the Bucharest North and the ALRO projects However, these 

cases are solely used to illustrate the methodology in whlch an assessment of IPP ophons could be conducted 
The output of plants m Cases A and C were set to equal approximately half the output generated by Cases B and D 
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Table 4-2-1 
Plant Conf~gurat~on 

Natural gas was used m all cases based on intemat~onal IPP technology and development trends 
The mnlmal env~onmental Impact associated with natural gas use compared to other locally 
avalable fuels 1s also consistent wlth the GoR7s stated objective of meeting European Union 
(EU) environmental reqwements 

4 2 2 Economc and F~nanclal Assumphons 

Bechtel Consultmg's Qscussions with lnternatronal lendmg agencies, mvestment orgmatIons, and 
pnvate power developers were used to refine econormc and fmanc~al model assumptions for each 
IPP case An emphasis was placed on evaluabng the current project financing env~onment for 
large infrastructure projects m Romama In parhcular, hkely capital structures (spht of project debt 
and equlty), sources of debt (potenhal use of multdateral financing and export credrt arrangements), 
and loan terms were assessed 

Heat Rate 
(kJ/kWh)l 

8,432 

8,285 

7,216 

6,866 

Installed 
Cost ($If&') 

$610 

$423 

$410 

$373 

The financ~al model allows for pnclng agreements to be structured as a single vanable payment 
(in $/MWh) or as a mulhple payment scheme that uses both a vmable energy payment and a 
fixed capaclty charge (m $/MWNear) Flxed charges are typically designed to cover capital 
costs, debt service, taxes, return on mvestrnent, and fxed O&M Vanable energy charges are 
designed to cover fuel, and vanable O&M (mnclu&ng labor) 

Plant Configuration 

1 x Gas Turbme, 1 x Steam Turbme, 
and 1 x HRSG (S~emens Equ~pment) 
1 x Gas Turbme, 1 x Steam Turb~ne, 
and 1 x HRSG (GE equipment) 
1 x Gas Turbme, 1 x Steam Turbine, 
and 1 x HRSG (GE Equ~pment) 
1 x Gas Turbme, 1 x Steam Turbme, 
and 1 x HRSG (GE Equ~pment) 

Steam 
Capacity 

65 TPH 

130TPH 

OTPH 

OTPH 

Case 

A 

B 
7 

C 

D 

For the purposes of IPP cases evaluated In th~s study, the use of a s~ngle vmable energy payment 
was assumed Table 4-2-2, below, detarls the assumphons used to develop Cases A to D Each 
financial model mput can be changed to test the sensitlvlty of IPP performance to different 
vmables 

Electnc 
Capac~ty 
70MW 

150MW 

170MW 

300MW 

Plant heat rates for Cases A and B do not reflect efficrency gains from CHP generahon 
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Table 4-2-2 
Project Structure, Econom~c, and F~nanclal Assumptions 

As lscussed in Section 3, project financing terms vary accordmg to IPP market trends The 
project terms listed above in Table 4-2-2 reflect both local market condioons and pnvate power 
industry averages A key assumption for both greenfield and mside-the-fence cases is the use of 
strong, up-front, contractual arrangements (includmg PPAs) that mlllrmze nsks An addtional 
assumphon is that the debt sources for IPP in Romama would include a guarantee or credit 
enhancement from ECAs or from a multilateral development bank MDBs 2 

Model Input 
Project Structure 
Off-take Agreement 

Pncmg Structure 

Cap~tal Structure 

Loan Term 
Interest Rate 
Debt Reserve Fund 
Grace Penod 
Fuel pnce 

4 3 FINANCIAL ANALYSIS RESULTS 

Financial analysis results of greenfield and lnside-the-fence cases are drvided Into project hurdle 
rate, and compehtrve posibon analysis 

Greenfield Plants 
Bu~ld-Own-Operate 
Electnclty Utd~ty CONELhranch 
Steam Industnal end-user 
20 year long-term contract 
Energy Payment m $/MWh 
Steam Payment m $lGJ 
70% Debt 
30% Equlty 
8Years 
10% nomal  mterest rate 
Equal to lSt year pmclpal payment 
lSt year pnnc~pal repayment 
Natural gas $0 lym3 (World Bank 
data for Russian gas ~mports) 

Project Hurdle Rate Thls analysis involves a companson of the ROE for an mchvidual project to 
an internal benchmark of requ~ed return on investment (typically a developer's cost of capital) 
The ROE is as a break-even point for a project in the sense that if the opportumty cost of capital 
for an IPP developer IS below the project ROE, then the project is considered to be attractive 
For the purposes of ths  analysis, the hurdle rate was set at 18% with the assumptron that project 
nsks have been mhgated through the use of long-term contracts 

lnsldet heFence 
Bmld-Operate-Transfer 
Electnclty end-user host company 
20 year long-term contract 

Energy Payment m $/MWh 

70% Debt 
30% Equlty 
8Years 
10% normnal rnterest rate 
Equal to lSt year pmc~pal payment 
1" year pnnclpal repayment 
Natural gas $0 12/m3 (World Bank 
data for Russian gas Imports) 

Competztzve Posztlon Thrs analysis compares the cost of generatron for an IPP optlon to 
alternahve power sources For greenfield cases, where it is assumed that power would be sold to 

The Bechtel team is reviewng PPA development options as part of ongoing assistance prov~ded by Pierce Atwood 
This 1s consistent urlth both Romania and mternaDonal IPP market trends A 1998 world Bank study reports that 

over 60% of pnvate power project financing between 1994 to 1996 involved the use ECAs and MDBs 
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the national p d ,  the margnal cost of generation is the appropnate benchmark Based on least 
cost planmng estimates, CONEL's current marginal cost is $22/MWh Thls low marginal cost 
level reflects the current situation of excess power generat~on capacity that exists m Romama 
However, as the need for investment in new capacity increases, CONEL's margrnal cost of 
power will nse to approximately $35/MWh Given that the econormc life of plants assessed in 
ths  study could exceed 20 years, it was assumed that IPP energy payments would be based on a 
marginal cost value that better reflects the cost of future capacity additions 2 

For inside-the-fence cases, the current electricity tmff pad by the industrial host company as 
well as the CONEL marginal cost of generation are used as a competitive yardsticks 3 

4 3 1 Greenfield Opt~ons: Hurdle Rate Analys~ 

Figure 4-3-1 illustrates the financial viability of Cases A and B for a range of energy payments 
(keeping the steam pnce constant at $4/GJ) The approximate break-even energy payment is 
$49/MWh for Case A and $41/MWh for Case B (at the intersection of the 18% ROE hurdle rate) 

F~gure 4-3-1: Greenfield IPP Results 

Least Cost Power and Heat Generation Capaczty Development Electnczty and Heat Tar~ff Study June 1998 
The calculahon of detmled marglnal cost values 1s beyond the scope of thls study A complete analysls would 

Include an assessment of future power system operating and expansion costs 
A comprehens~ve evaluat~on of ms~de-the-fence projects would also conslder the cost associated w~th potenhal 

back-up power needs (elther from the local utlllty or through the use of a stand-by generator) 

Romanran Power Sector Restructur~ng Project Strategy Roadmap for Pnvate Power Development 4-4 



Secbon 4 F~nanc~al Analys~s 

4 3 2 Greenfield Ophons: Compebhve Pos~t~on 

Based on the results of t h s  analysis, Case A would requlre a mmimum energy payment of 
$49/MWh whle Case B would requlre $41/MWh to be financially attractive T h s  leaves a 
significant gap between the required IPP developer energy payment and the assumed marglnal 
cost of CONEL generation However, it 1s important to note that the vanable cost of production 
for plants used in Cases A and B is below the $35/MWh threshold The vanable cost for Case A 
is $28/MWh whle Case B is $27/MWh 1 Fuel, whch accounts for almost 90% of total variable 
costs, is a key detemnant of a project's cornpetitwe position 

4 3 3 Ins~de-the-Fence Opt~ons: Hurdle Rate Analysls 

Simlar to the hurdle rate analysis for Cases A and B, the financial model was used to calculate 
an after tax ROE for Cases C and D under different energy payment levels Figure 4-3-3 
illustrates that the approximate break-even energy payment for Case C is $42/MWh (at the 
intersection of the 18% ROE hurdle rate) whle the break-even point for Case D 1s $39/MWh 

Flgure 4-3-3 Inslde-the-Fence Plant Results 

50/ - 

46: - 

4 2 h -  

38/ - 

34/ - 

30/ - 

26 /o - 

22: - 

18h - 

14: - 

10/ - 

6 /  - 

2 /  

2: 

Given that industnal customers pay $5O/MWh, an IPP developer would have the pnclng 
flexibility to prov~de an industnal customer with a discount over current pnces However, the 

ROE 

Hurdle Rate 

- 
I1 
30 32 34 36 38 40 42 4 4  46 48 50 52 54 56 

Vanable costs ~nclude fuel and vanable O&M (no labor costs) 
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Section 4 F~nancial Analysis 

recent MoIT proposal to lower electricity pnces for industrial customers to approximately 
$45/MWh would provide IPP developers with less pncing flexibility In terms of vanable cost 
performance, both cases are compehhve with CONEL's assumed margmal cost of generahon at 
$35/MWh Case C has an esbmated vanable cost of $29/MWh whlle the vanable cost for Case 
D is $27/MWh 

4.4 JOINT VENTURE OPTIONS: FINANCIAL ANALYSIS OUTLINE 

The financial analysis of joint venture ophons ( s d a r  to the analysis of greenfield and inside- 
the-fence cases) can be conducted based on further input and data provided by CONEL and its 
branches The financial model is designed to conduct an analysis of joint venture projects 
involving the development of both new power plants and the rehabllitabon of existing generabon 
u t s  To assess potenbal jomt venture projects, econormc and engineering data would need to 
be collected for canddate plants Ths includes the clmficabon of key joint venture project 
elements, mcluding 

The eqruty and debt role of each jomt venture pat~cipant 

The percentage Istnbution of profits (free cash flow) and losses 

Data for rehabilltabon projects would need to reflect the potenhal increase in plant output 
(annual MWh), operahng efficiency, operatron and mantenance costs, and overall reliability 

Although the analysis would requlre the development of new assumptions, the steps requlred to 
assess the economc viability of joint venture options would be simlar to the analysis conducted 
for greenfield and inside-the-fence cases 

Free cash flow is what remans after a company has pad all its costs of production, lenders, and has made any 
cap~tal expenditures requlred to keep ~ t s  faclllaes in worlung order 
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Section 5 IPP Strateav Issues and Recommendations 

The establ~shment of an IPP strategy for CONEL and ~ t s  branches should be gu~ded by strateg~c 
objectlves that are cons~stent w~th  the duechon of regulatory change in the Romman power 
sector The ~mplementahon of regulatory reforms w~l l  complement CONEL's IPP strategy 
development and busmess p l m n g  by removlng exlshng inshtut~onal b m e r s  to pnvate power 
development Ths sechon outl~nes 11llhal P P  strategy recommendahons, mcludng 

IdenQficahon of strategc objectlves 

Establ~shment of jo~nt venture partner cntena 

Development of an IPP fmanc~al strategy 

Instrtubonal development and regulatory reform 

Strategy recommendations reflect the market trends, P P  development opaons, and power sector 
market conht~ons that were ~dent~fied In Sect~on 3 

5 1 IDENTIFICATION OF STRATEGIC OBJECTIVES 

As the role of the pnvate sector increases, CONEL and ~ t s  branches must develop a strategy to 
not only successfully operate in a more competlt~ve envuonment, but to optrrmze the potenha1 
benefits from IPP entry Table 5-1, &splayed below, contms a hst of strategic objectlves for IPP 
entry based on intemat~ond development expenence The objechves are segmented by the 
Romatllan IPP development optlons presented in Secbon 3 

Table 5-1 
Summary of CONEL Strateg~c Object~ves for IPP Entry 
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Strate~c Objectwe 
Attract~on of Pnvate 
Capital 
Increased Efficiency 
and Productivity 
Avoided Costs 

Extended Operatmg 
L ~ f e  of Existmg Assets 
Increased Level of 
Competltlon 
Complehon of Part~ally 
Bullt Plants 
Technology Transfer 

Inslde-the-Fence 
J through pnvate 
capital/technology 
J lf the plant IS a 
cogeneration unlt 
J avoided capacity, 
serv~ce remote areas 

J new competltlve 
generation source 

Greenfield IPP 
J through BOO or 
BOT schemes 
J entry of new 
efficient technology 
J avolded cost of 
capaclty addit~ons 

J new competltrve 
generation source 
J through pnvate 
sector investment 

Jomt Venture 
J pnvate Investment 
m jomt venture project 
J through installation 
of new equipment 

avo~ded cost of 
rehab~l~tat~on/add~tions 
J through pnvate 
cap~talltechnology 
J Improved generahon 
competitor 

J through pnvate 
sector investment 

J potential transfer ln 
jomt ventures deals 



Secbon 5 IPP Strategy Issues and Recommend&ons 

Meehng the strategrc objectives listed above In Table 5-1 wlll help CONEL and its branches 
maxlmze profitabihty through improved produchvity and efficiency Enhanced operational 
performance should also be vlewed as a strategy to hmt the eroaon of market share from inside- 
the-fence IPP development by exlshng industrial customers 

Achevmg efficiency gans from pnvate sector partxipatron in the power sector wlll also help 
generate envuonmental benefits associated with the reduchon of greenhouse gas (GHG) 
emsslons Romama has comrmtted itself to reducing carbon &oxlde (C02) emsslons by eight 
percent from 1989 levels dmng the penod of 2008 to 2012 By increasing the overall 
produchvity and eficlency of the power sector, CONEL and ~ t s  branches can play a central role 
m help~ng Romama meet its GHG reducbon target 

The idenhficahon of strategrc objecbves should be Incorporated into buslness plammg activihes 
Established strateg~c objechves need to be communicated both internally (CONEL and branch 
personnel) and externally (pnvate sector, lending organizatlons, and regulatory body) Progress 
towards meetlng objecbves should be momtored at both the hol&ng company and branch level 
based on adherence to performance mchcators The following list of ~mhal performance 
indicators can serve as a yardsbck to measure progress towards IPP-related strategc objectives 

Annual pnvate sector investment in the Romman power sector 

Avolded annual capital expendtures (as a result of jo~nt-ventures or other IPP optlons) 

Efficiency gans (rehabllitabon of indvidual umts or system-wide gans) 

Number of pnvate/foreign Investors in the power sector 

5.2 DEVELOPMENT OF JOINT VENTURE PARTNER CRITERIA 

The establishment of joint ventures with foreign investors at the Grozavesti and Brasov power 
plants illustrate the viability of joint ventures agreements under the current market environment 
Given that these type of agreements represent an lrnmedlate opbon for IPP entry, CONEL and its 
branches should develop a set of cntena to assess joint venture partners as part of thelr regular 
business planning achvihes A portfoho of prospechve partners should be developed by 
assessing canchdates with the following cntena 

Provzszon of Capztal A pnmary objechve of jolnt venture projects is to attract pnvate capital 
Therefore, CONEL should seek outslde investors with an estabhshed track record for financing 
and developmg international power projects A partner should also be able to arrange for a 
project financing package that Includes an outslde equity contnbuhon 

Project Experience CONEL should partner wlth compames that have successfully developed 
projects of a sirmlar sue, fuel type, and technology to that of the project under consideration 
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Regzonal Experzence The level of regional expenence should also be used as a selection crrtena 
for joint venture partners Specifically, CONEL should seek a partner w~th  extensive pnvate 
power project expenence In either Central and Eastern Europe or the former Soviet Umon 

Expertzse zn a Technology The development of jo~nt ventures may also requlre the installation 
of a specific technology or type of power systems equipment In h s  mstance, CONEL should 
idenhfj a partner company that special~zes in either the manufacture, operatlon, or development 
of projects using the requlred technology 

Operatzon and Mazntenance Experience The development of some jo~nt venture projects may 
reqwe that CONEL have an outside group provide operatlon and muntenance (O&M) services 
In h s  case, CONEL should either partner w~th a project developer that has extensive O&M 
expenence or attempt to contract for thd-party O&M servlces 

5 3 DEVELOPMENT OF AN IPP FINANCIAL STRATEGY 

The entry of IPP will necessitate the formulation of a strategy for address~ng the financ~al 
requirements of pnvate power development Therefore, CONEL should develop a strategy to 
assess key financial Issues of pnvate power projects 

5 3 1 Jomt Venture F~nanc~al Strategy Issues 

CONEL has stated that a pnmary objective of joint venture agreements is to finance the 
rehabihtahon of existmg plants and the complehon of parhally constructed plants The following 
financ~al strategy elements should be reviewed as part of an assessment of jo~nt venture 
agreements between CONEL and pnvate investors 

Cost of Fznanczng CONEL should assess whether or not entenng into a joint venture IS the most 
cost effechve method of financing the retrofit of exishng generat~on assets Ths  will reqwe an 
ongoing assessment of other avadable sources of financing (debt, trade fmance, etc ) 

Valuatzon of Assets Pnvate Investors will requlre that an Independent valuation be conducted of 
any assets that CONEL plans to contribute as equlty m a joint venture project In accordance 
w ~ t h  internatronal accountrng standards (IAS), the Romanian economy is considered to be 
hypennflahonary Therefore, the use of IAS 29 is requ~red All relevant financ~al statements for 
assets to be used as equity for a project will need to be restated for the impact of inflahon 

The Bechtel team is providing assistance to the Brasov electricity distribution company in the preparabon of 
accounhng statements that are consistent wth IAS practices The results of this work were recently presented at a 
November 1998 conference on the Cornmerclallzat~on of Elecmca's Drsmbutron Companzes 
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Profit Center Status CONEL must also detemne ~f an objecbve of a jolnt venture 1s to have the 
project operate as a profit center that generates annual cash flow for the company 

Allocatton of Profits and Losses Joint venture partners will requlre the implementation of strong 
contractual agreements regarding profit and loss dstnbut~on Joint venture profits are typically 
based on the distnbubon of free cash flow (after tax cash flow) accorchng to predetemned 
ownership percentages CONEL's ownershp percentage would llkely be based on the value of 
its eqcllty contnbuhon to the total value of the joint venture project However, the allocahon of 
profits could also be established through an up-front agreement that provides one party with a 
guaranteed rate of return 

Fznanczal Impact of State Guarantees Dependmg on the proposed joint venture project, 
CONEL should assess the need for a state guarantee (from the Ministry of Finance) of any assets 
or contractual agreements T h s  would requlre an assessment of the project cost with and without 
a state guarantee 

Labor Conszderatzons The status and value of labor used to operate an existing plant under 
conaderabon for ajoint venture must also be reviewed T h s  includes the clmficahon of key 
contractual arrangements as well as the requuements of future plant operahons 

5 3 2 Greenfield IPP Financial Strategy Issues 

Although joint ventures represent a more immediate area of IPP activity, the importance of 
outlirung a financial strategy for the entry of greenfield IPP will steadly increase over time 
CONEL should start to acqulre decision-malung capabilihes and tools m the following areas 

Investment Plannzng CONEL esamates that new capacity addibons mght be requlred by the 
year 2003 Dumg ~s intenm penod, CONEL should accelerate the development of its capital 
budgehng and investment planrung capabilities T h s  includes the development of least-cost 
p l m n g  acavities whch would be reqwed to assess greenfield IPP options m terms of other 
supply and demand side resources 

Assessment of Energy Pnctng Agreements As power sector restruchmng progresses, CONEL 
and its branches will increasingly be called on to assess energy pncing contracts from JPP 
developers Evaluabon of proposed pnces will require the segmentahon of operahng costs, 
investment recovery, and returns that are included in an IPP energy payment 

As Illustrated below in Figure 5-2, the IPP financial model can also be used to segment an energy 
payment into vanable, fned, investment cost recovery, and bbprofit" components 
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Vanable F~xed Investment Profit Total Energy 
0&M O&M Recovery Payment 

F~gure 5-2 IPP Break-even Energy Payment Example 

Figure 5-2 illustrates the key components of a $44/MWh break-even energy payment for a 290 
MW gas-fired combined cycle plant 1 The financial model can analyze the following energy 
payment categones 

Vanable Costs The portion of the energy payment that includes both the annual cost of fuel 
and all costs associated with plant vanable operaaon and mamtenance 

Fixed Costs The element of the energy payment that includes fixed operahon, mantenance 
costs, and annual labor costs 

Investment Recovery Costs The portion of the energy payment necessary to cover the total 
imhal investment cost associated with the development of the power plant 

Profit The lfference between the energy payment and the total cost of electricity generation 
(sum of vanable, fmed, and investment costs) Tlns remanmg portlon of the energy payment 
can be viewed as profit to help generate an appropnate return on equity 

The majonty of the $44/MWh energy payment consists of vanable O&M costs and investment 
cost recovery The inab~lity to rmnirmze contractual nsks associated with project financing 
would rase the level of investment recovery (porhon C), thereby rasmg the overall level of a 
proposed energy payment 

The 290 MW plant is used for illustrative purposes and 1s based on Electnc Power Research Institute Technical 
Assessment Gulde data The financial model can also be used to segment energy payments for a range of IPP cases 
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5 4 INSTITUTIONAL DEVELOPMENT 

An essenbal element in attrachng pnvate investment is the creahon of an independent regulatory 
body that is insulated from undue pol~hcal interference and that ensures consistency and stability 
In the power sector 1 The GoR adopt~on of emergency ordnance No 29, whch creates an 
autonomous public msbtuhon, will help Romania develop a regulatory environment that is 
conduc~ve to pnvate sector investment The GoR orhnance provides the new regulatory body 
with broad powers, includng licensmg, tmffs, eligibility for dxect sales, techmcal standards, and 
hspute resolution 

Ongoing regulatory reforms in Romanla wlll need to expand upon GoR ordinance No 29 by 
providng pnvate Investors with adhhonal legal and regulatory provisions that are outlined in the 
European Union Directwe EC 92/96 Key elements of regulatory reform and institutional 
development that must be addressed m secondary leg~slahon, Include 

open access provisions for electricity suppl~ers and producers (thud-party access) 

separahon of the transrmssion system operator from other uhlity funcbons 

el~g~bihty of customers to purchase elecincity dlrectly from compet~trve suppliers 

The Bechtel team has provided the GoR wth assistance m the format~on of an Independent regulatory body as part 
of work carned out by the law firm of Plerce Atwood 
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Appendix B GoR Emergency Ordinance No. 29 

EMERGENCY ORDINANCE 

Refemng to the establishment, organization and operation of the Regulation Authonty in the 
field of energy - NRAE 

On the basls of art. 114 par. (4) of the Roman~an Constltutlon 

The ROMANIAN GOVERNMENT adopts the following Emergency Ordnance 

Art1 
(1) The Regulahon Authonty in the Energy sector is established - NRAE, a Romman public 
inshtut~on with a legal statute, located in Bucharest, 3, Constantm Nacu str , sector 3 
(2) NRAE is financed wholly from funds outside the budget, obtaned from tmffs for grantlng 
licenses and authonsahons, as well as from contributions of the economc operators, according to 
art 70 let c) of Law no 72/1996 regarding public finances In order to carry out its activity, 
matenals and funds recelved from natural and legal persons can be used 
(3) The level of tanffs and contnbuhons provlded in par (2) IS settled by NRAE each year, In the 
conltions of the law, and are published 

A r t 2  
(1) Talung over from the Nabonal Electncity Company - SA the goods contaned in annex no 1, 
constitutes the patrimony of NRAE 
(2) The assets of the Nahonal Electncity Company - CONEL, set up following GD 36511998, are 
reduced by 1 850 000 000 ROL, corresponding to the goods taken over by NRAE 
(3) Delivery and receipt of the goods provided under par (2) will take place after being recorded 
in a protocol concluded between the National Electncity Company SA and NRAE withn 30 days 
after entry into force of the present Ordmance, to the value of 1 850 000 000 ROL 

Art 3 NRAE creates and applies the compulsory regulation system at national level, as requlred 
by the operahon of the sector and the electncity and heat market that ensures efficiency, 
compehhon, transparency and consumer protection 

Art 4 NRAE 1s orgazed  and operates accorhng to its own management and operahng 
regulahons, approved by the Mmstry of Industry and Trade, that co-ordnates its achvity unhl 
the electnc~ty and heat law is passed Withn 30 days from entry into force of the present 
emergency ordnance the management and operation regulations wlll be drawn up 

Art 5 NRAE is authonzed to have the following competencies 
(a) It issues and grants, suspends or withdraws authonzahons and licenses for the economc 

operators in the electnclty and heat sectors, as well as for those that will appear after openmg 
the electncity and heat market, 

(b) It establlshes the cntena and methods for the calculation of tarrffs and pnces in the electncity 
and heat sector 
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(c) It concludes framework contracts refemng to sale, purchase and supply of electncity and heat 
to final consumers, 

(d) It decides upon the cntena to determne electnc~ty consumers ehgib~hty, 
(e) It sets the techcal  and trade norms that are compulsory for the economc operators in the 

sector, reqwed for the effic~ent and transparent operabon of the national energy system, 
(f) It develops and issues norms for the efficient use of electnc~ty and heat, 
(g) It makes up the rmsunderstandmgs related to the conclusion of electnc~ty and heat supply 

contracts, 
(h) It controls the fulfillment of ~ t s  own decis~ons by economc operators ~n the electncity and 

heat sector and appl~es sanctions in case of the~r non-observance, 
(1) It develops programs, inclusive assistance programs, approved by the Miaster of Industry 

and Trade, 
(1) It carnes out any other competence lawfully provided 

Art 6 NRAE's man tasks are the following 

(a) It develops its Management and Operation regulabons and sets out the tasks of its staff, - 

accordng to lawful provisions In force, 
(b) It develops the authonzabon and license ~ssumg and grantmg system for the electnc~ty and 

heat sector as well as the con&trons for thelr suspension, withdrawal or modification 
(c) It sets out lawfully the calculatron approach of pnces and tmffs used m the acbv~ties that are 

a natural monopoly, upon advice of the CompeQQon Office, talung into account the - ~ 

protecbon of the electricity and heat consumers' interests 
(d) It sets, upon advice of the CompebQon Office, the pnces and tmffs appl~ed to capQve 

consumers, those prachced by the l~censees of public activ~bes and services ~n the electnc~ty 
and heat sector, the pnces and tmffs practiced between econormc operators in the same 
sector, the tmffs for the services connected with the electricity system, transrmssion and 
Istnbubon through the nat~onal energy system, as well as the pnces and tmffs pracbced for 
the services connected with heat productron and distribution 

(e) It approves the programmmg and &spatchng regulat~ons govermng the nabonal energy 
system, 

(f) It approves the techmcal codes of the transmssion and Qstribut~on networks developed by 
the Nat~onal Electricity Company SA, 

(g) It approves the framework contracts for the sale and purchase of electnc~ty and heat between 
the economc operators of the sector 

(h) It approves the framework contracts refemng to electricity supply to capt~ve consumers 
(1) It sets out the requirements, cntena and procedures to detemne elig~brlity of electtlc~ty 

consumers 
0) It develops its own methodology of follow up and control with the vlew to make all the 

elechcity and heat supphers to observe the system of pnces and tmffs 
(k) It develops accorIng to the legal provisions the statement, not~ficat~on and sancbomg 

regulations for infivlgement of regulabons issued In the field, 
(1) It develops the methods to make up the precontractual rmsunderstandings related to 

electncitf and heat supply 
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(m)It follows up lawful conclusion of contracts between Investors and authonhes and is self- 
responsive for their protechon 

(n) It follows up applicahon of quality standards in the field of the specific servlces m the sector 
and proposes thelr updahng whenever requlred 

(0) It submts to the Jhhmstry of Industry and Trade measures of prevention and lnvahdation of 
the abuse of the domnant power m the market whenever infnngement of regulations 
refemng to compehhon and transparency on the market is found 

(p) It creates a database requlred in its achvity and for supplying informahon to other authorities 
in the development of the strategy of the electncity and heat sector, as well as m connechon 
with foreign trade with electncity and the mternahonal practice in the field The data are 
published upon advice of the Mmster of Industry and Trade, 

(q) It trans and conhnuously improves NRAE staff, includmg support from foreign techn~cal 
assistance 

(r) It Informs the Mmstry of Industry and Trade about the activity camed out, 
(s) It fulfills also any other tasks established by legal regulahons 

Art 7 The terms refemng to electrtczty sector, code, supplzer, final consumer, access to the 
network, eltgzble consumer and caphve electrzczty consumer, authonsahon and llcense, used in 
the present Orknance have the memngs defined In Annex no 2 

Art 8 NRAE is structured in specialty departments, accordmg to thex approved competence and 
the Management and Operahon regulahons 

Art9 
(1) NRAE activity 1s managed by a president appointed by order of the Mmster of Industry and 
Trade for a penod of 5 years 
(2) The President 1s a publlc officer and h ~ s  quahty is not compatible w~th any other pubhc 
funchon or &gmty, excephng the didachc achvity in lugher learning inshtutes The President is 
not allowed to carry out dnectly or through intermehate persons trade activity or to participate in 
the management or adrmmstrahon of commercial compames, autonomous state compames or 
cooperatives 
(3) The President's mandate ceases 
a) upon e x p q  of ~ t s  durahon, 
b) upon resignahon, 
c) following decease, 
d) following final unpossib~lity to carry out the mandate, after unavalabllity longer than 60 

consecuhve days, 
e) other incompahbihty as provlded under passage (2), 
f) follow~ng revocahon, due to infnngement of the provisions of the present emergency 

orknance or for fmal c n m a l  penalty decided by the Court The authority that appointed the 
President can also declde upon the latter's revocation 

(4) The president issues decisions in the fulfillment of hlsher tasks 
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(5) The decisions that have a general purport for the economc operators in the field of electncity 
and heat are published in Romania's Official Monitor 
(6) The decisions taken by the president as a consequence of the fulfillment of lusher tasks can 
be attacked in the admnistrahve contenbous at the Court of Appeal in Bucharest w i h n  30 days 
after nohficahon to the parhes concerned or from date of their publicaQon in Romama's Official 
Momtor, if they are of general interest 

Art 10 
(1) NRAE's President is assisted by a Consultative Councd formed of 7 members appointed by 
order of the Mmstry of Industry and Trade based upon the proposals received from the 
professional associahons in the field of energy, the electncity and heat consumers' orgmsahons 
as well as the appointed speciahsts of the mmstry of Industry and Trade 
(2) The Consultatwe Council supports harmomsation of the economc operators' interest in the 
sector with those of electncity and heat consumers It evaluates the impact of NRAE regulahons 
and submts proposals for their improvement, accorhng to its Management and Operahon 
Regulahons 

Art 11 
(1) The staff is hxed and dsmssed accordng to NRAE's Management and Operation 
RegulaQons, with the collective labour contract and legal provisions in force The incompahbility 
conditions settled under art 9 paragraph (2) are also applicable to the staff 
(2) The staff taken over from the Nahonal Electrrcity Company SA is considered transferred to 
NRAE and keeps their wages up to negotiahon of their labour contract 
(3) The collective labour contract wdl be negotiated and recorded with the Labour and Social 
Protechon Duectorate of the city of Bucharest withm 30 days fiom entry into force of the present 
emergency ordnance 

Art 12 NRAE's staff is pard in accordance with the regulations m force valid for pubhc 
inshtutions and financed wholly from resources outside the budget 

Art 13 
(1) NRAE sets its own annual budget of revenues and expenses in accordance with the 
methodologcal norms established by the mnistry of Finance, whch will be submtted to the 
Mmstry of Industry and Trade 
(2) The annual excess resulting from execuhon of NRAE's income and expense budget remarns 
at its d~sposal and are used next year with the same destinat~on 

Art 14 
(1) The economc operators in the sector of electncity and heat are obliged to put at the disposal 
of NRAE all the informahon requlred for the execution of its activihes m good conditions 
(2) Supply of incorrect, incomplete or wrong informahon is a lawful infnngement and is 
sanchoned with a fine of 10,000,000 ROL to 25,000,000 ROL 
(3) The penalty provided in paragraph (2) is applied also to legal persons 
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Appendrx B GoR Emergency Ordrnance No 29 

(4) Infringement provrded under paragraph (2) IS stated and sanchons are applred by NRAE 
authonzed officers 
(5) The penalbes provided under paragraph (2) are subjected to the provisions of Law no 3211968 
concemng statement and sancfionmg of infringement, with rts consequent modrficatrons and 
adlhons 

Art 15 In the fulfillment of its tasks NRAE collaborates with the Compebtron Council, 
Compehtron Office and the Office for the Consumers' Protechon, the mmstnes and other 
specialrzed local authontres concerned, the energy consumers' assocratrons, the specialrsed 
energy operators that render servrces rn the sector, the professronal assocratrons rn the electncrty 
and heat sector, and the employers' assocrabons 

Art 16 
(1) W r h n  4 months from entry into force of the present emergency ordnance, NRAE issues the 
regulabons concernrng granting of lrcenses and authonsabons rn the electncrty and heat sector 
These regulations wrll establish the procedure and con&tions requlred therefore 
(2) W i t h  one year after comng rnto force of the present emergency orhnance, NRAE wrll issue 
regulations that establrsh the tanffs for heat hstnbuhon and sale 

Art 17 The annexes no 1 and 2 are an integral part of the present Emergency Ordnance 

PRIME MLMSTER 
RADU VASILE 

Srgned also by 

Wmster of Industry and Trade, Radu Berceanu 
Wmster of Reform, Presrdent of the Reform Councrl, Ioan Muresan 
Wmster of Frnance, Decebal Tram Remes 
Wmster of Labor and Socral Protechon, Alexandru Athanasru 
For State Secretary, Head of Compehhon Office 
Constanfin Pngoreanu Sub-secretary of State 
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A ~ ~ e n d ~ x  C Financial Assum~tions/'PP Cash Flow Results 

The following IS a list of assumpQons used In the financial analysis of the four dfferent cases 
evaluated in thls study Cash flow results for each case are presented at the end of th~s  section 

Project Structure 
Assumed bulld-operate-transfer (BOT) structure with a concesslon penod of 20 years for 
both greenfield and inside-the-fence cases 
Assumed that the IPP developer waved the nght to any terrmnal value at the end of the 
concesslon pelrod as part of BOT agreement 

Loan Assumphons 
Dlrect reduchon term loan of 8 years at an Interest rate of 10% 
A one-year grace penod on principal repayment was employed 
It 1s also assumed that the lender would reqwe the use of a debt reserve fund 
The reserve fund amount IS estimated to be equal to the plrncipal repayment m the first year 
of debt service Interest rate on the reserve find IS 5% 
A financing fee of 3% was assumed 

Cap~tal Structure 
All cases employ a capital structure of 70% debt and 30% equlty 

Deprec~at~on 
Appropnate construchon costs were depreciated uslng a straght-hne method over a penod of 15 
years whle financing charges were depreciated over a 7 year penod Depreclatlon charges were 
not assumed to be affected by currency devaluahon 

Import Duty 
An import duty of 7% was assessed on major equipment costs 

Taxes 
An assumed tax rate of 35% was used for the purposes of thls analysls 

Escalat~on of Operatmg Costs and Revenues 
All costs (fuel and operatmg expenses) are escalated by an annual Inflation rate of 3% 
Electricity and tanffs are also escalated by the same 3% rate 

Dlscount Rate 
All &scout rates are assumed to be in normnal form 

Roman~an Power Sector Restructuring Project Strategy Roadmap for Pnvate Power Development C-1 



Appendlx C Flnanclal Assumpbons~lPP Cash Flow Results 

Inibal Worlung Cap~tall 
Inihal worlung capital was set equal to the following accounts receivable + inventones 
+ operahng cash - accounts payable in the f ~ s t  year of sales 
Days payable and accounts receivable were both assumed to be 30 days 

Other Workmg Capltal Assumpt~ons 
Inventones were assumed to be equal to one month of fuel cost 
Operating cash was set at an initial annual level of $50,000 and was then escalated each year 
by 3% 

Currency 
Analysis was conducted in US dollars Ideally, t h s  analysis would have been camed out in local 
currency allowing for a more accurate assessment of tax and depreciabon However, the 
assessment of potential exchange rate loss/gan over a 20-year penod was beyond the scope of 
h s  report Therefore, a s~mpliQing assumphon was made that purchasing power panty (PPP) 
between the US dollar and the Romman lei would hold 

IPP CASH n o w  ANALYSIS RESULTS 

Presented in the following sechon is a summary of the cash flow results for the four PP cases 
For each IPP case, the financial model was run using the break-even energy payment level 
lscussed in Sechon 4 

1) Case A - (70 MW, 65 TPH of steam) 
2) Case B - (150 MW, 130 TPH of steam) 
3) Case C - (300 MW) 
4) Case D - (170 MW) 

Worlung cap~tal is ~ncluded in thls analysis because changes in worlung capital are relevant to the investment 
dec~slon In additlon to increases m fixed assets, investments reqmre increases in worlung capital items, such as 
inventones and receivables 
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Plus Operatlng Revenues 
Less Operat~ng Expenses 

Cash From Operat~ons 

Plus Interest on Reserve Fund 
Less Income Taxes 
Less Total Interest Expense 
Less Total Prlnc~pal Repayment 
Less Increase In Worlung Cap~tal 
Less Change In Debt Reserve Fund 

Operatlng Cash Flow 

Less Cap~tal CostJSale Pnce 

Net Cash Flow After Investments 

Plus Loan Draws 

Net Cash Flow After Debt Financing 

Plus Equ~ty Draws 

Net Cash Flow For Equity Distr~bution 

Return on Equity 
Cash Avarlable for Equ~ty Dlstr~but~on 
Less Equ~ty Pa~d In Cash 
Equ~ty Part~cipants Cash Flow 

Reticrtt ort Eqicity 
Net Present Value @ Discount Rate 
10% 
12% 
14% 
Pay Back Yeat 

Romanra IPP Assessment (rnsrde the-fence exam~lel 
Cash Flow Statement 

(Thousand Dollars) 

Year Endrng 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
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Plus Operat~ng Revenues 
Less Operating Expenses 

Cash From Operat~ons 

Plus Interest on Reserve Fund 
Less Income Taxes 
Less Tot71 Interest Expense 
Less Tot71 Prlnclpal Repayment 
Less Increase In Work~ng CapltaI 
Less Change In Debt Reserve Fund 

Operat~ng Cash Flow 

Less Capital CostISale Pnce 

Net Cash Flow After Investments 

Pius Loan Draws 

Net Cash Flow After Debt Financing 

Plus Equlty Draws 

Net Cash Flow For Equ~ty  D~stribut~on 

Return on Equity 
Cash Ava~lable for Equ~ty D~stributlon 
Less Equrty Pa~d  In Cash 
Equity Partlc~pvlts Cash Flow 

Return orr Eqlr~ty 
Net Ptesetit Value @ Dircortnt Rate 
10% 
12% 
14% 
Pay Back Year 

Romanla IPP Assessment (~ns~de-the-fence example) 
Cash Flow Statement 

(Thousand Dollars) 

Year Endrr~g 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 
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Romania IPP Assessment (inside-the-fence example) 
Cash Flow Statement 

IB 1 (Thousand Dollars) 

Plus Operatlng Revenues 
Less Operatlng Expenses 

Cash From Operat~ons 

Plus Interest on Reserve Fund 
Less Income Taxes 
Less Total Interest Expense 
Less Total Prlnc~pal Repayment 
Less Increase In Working Capital 
Less Change In Debt Reserve Fund 

Operat~ng Cash Flow 

Less Cap~tal CosUSale Pnce 

Year Etrdrtlg 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Net Cash Flow After Investments $ (45 370) $ (53 389) $ 8 026 $ 2 129 $ 2 225 $ 2 309 $ 2 380 $ 2 434 $ 2 471 $ 2 014 $ 8 485 

Plus Loan Draws $ 31759 $ 37372 $ $ $ $ $ $ $ $ $ 

Net Cash Flow After Debt Flnanclng $ (13,611) $ (16 017) $ 8,026 $ 2 129 $ 2 225 $ 2 309 $ 2 380 $ 2 434 $ 2 471 $ 2 014 $ 8 485 

Plus Equlty Draws 

Net Cash Flow For Equ~ty Distribution 

Return on Equ~ty 
Cash Avnllable for Equ~ty Dtstr~button 
Less Equity Pald In Cash 
Equ~ty Part~c~pants Cash Flow 

Returtt on Eqitrty 
Net Present Valiie @ D~scoutlt Rate 
10% 
12% 
14% 
Pay Back Year 
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Romanla IPP Assessment hns~de-the-fence examale) 
Cash Flow Statement 

(Thousand Dollars) 

Year Errdrng 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

Plus Operatlng Revenues 
Less Operatlng Expenses 

Cash From Operations $ 20 244 $ 20 851 $ 21 477 $ 22 121 $ 22 785 $ 23 468 $ 24 172 $ 24 897 $ 25 644 $ 26 414 $ 27,206 $ - 
i 

Plus Interest on Reserve Fund 
Less Income Taxes 
Less Total Interest Expense 
Less Total Prlnclpal Repayment 
Less Increase In Worklng Capltal 
Less Change In Debt Reserve Fund 

Operat~ng Cash Flow 

Less Cap~tal Cost/S?le Pnce 

Net Cash Flow After Investments 

Plus Loan Draws 

Net Cash Flow After Debt Financing 

Plus Equ~ty Draws 

Net Cash Flow For Equlty D~str~bution 

Return on Equ~ty 
Cash Avrulable for Equity D~strlbut~on 
Less Equ~ty Pard In Cash 
Equlty Part~c~pants Cash Flow 

Returtr on Equrty 
Net Present Valrre @ Drscoutrt Rate 
10% 
12% 
14% 
Pay Back Year 
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Plus Operat~ng Revenues 
Less Operating Expenses 

Cash From Operat~ons 

Plus Interest on Reserve Fund 
Less Income Taxes 
Less Total Interest Expense 
Less Total Pnnclpal Repayment 
Less Increase In Worlung Capltal 
Less Change In Debt Reserve Fund 

Operating Cash Flow 

Less Cap~tal CosWSale Pnce 

Net Cash Flow After Investments 

Plus Loan Draws 

Net Cash Flow After Debt F~nancing 

Plus Equ~ty Draws 

Net Cash Flow For Equity D~strrbution 

Return on Equ~ty 
Cash Available for Equlty Dlstr~but~on 
Less Equ~ty Pn~d In Cash 
Equ~ty Pnrt~clpants Cash Flow 

Refurti on Equity 
Net Presetit Valite @ Dtscount Rate 
10% 
12% 
14% 
Pay B a ~ k  Year 

Romanla IPP Assessment (~ns~de-the-fence example) 
Cash Plow Statement 

(Thousand Dollars) 

Year Cttdrng 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
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Plus Operating Revenues 
Less Operating Expenses 

Cash From Operat~ons 

Plus Interest on Reserve Fund 
Less Income Taxes 
Less Total Interest Expense 
Less Total Principal Repayment 
Less Increase In Working Cap~tal 
Less Change in Debt Reserve Fund 

Operating Cash Flow 

Less Capital CostISale Pnce 

Romanla IPP Assessment (~ns~de-the-fence examole) 
Cash Flow Statement 

(Thousand Dollars) 

Year Ending 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

Net Cash Flow After Investments $ 14560 $ 14917 $ 15 312 $ 15719 $ 16,138 $ 16570 $ 15 270 $ 15728 $ 16200 $ 16 686 $ 17,412 $ 

Plus Loan Draws $ $ $ $ $ $ $ $ $ - $ $ $ 

Net Cash Flow After Debt Financing $ 14560 $ 14917 $ 15 312 $ 15719 $ 16 138 $ 16570 $ 15 270 $ 15 728 $ 16200 $ 16 686 $ 17 412 $ - 
Plus Equity Draws $ $ $ $ $ $ $ $ $ - $ $ $ 

Net Cash Flow For Equ~ty D~str~bution 

Return on Equ~ty 
Cash Avwlable for Equity Dlstnbut~on $ 14560 $ 14917 $ 15 312 $ 15719 $ 16 138 $ 16570 $ 15270 $ 15728 $ 16200 $ 16,686 $ 17,412 $ - 
Less Equity P?id in Cash $ $ $ $ $ $ - $ $ $ - $ $ $ 
Equity Participants Cash Flow $ 14,560 $ 14917 $ 15 312 $ 15719 $ 16 138 $ 16570 $ 15 270 $ 15,728 $ 16200 $ 16686 $ 17412 $ 

Retirrti oti Equrty 18% 
Net A e ~ e t f t  Value 63 Drscount Rate 
10% $28,473 
12% $17,860 
14% $9,842 
Pay Back Year 
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Romanla IPP Assessment hns~de-the-fence examale) 
Cash Flow Statement 
(Thousand Dollars) 

Year Ettditig 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Plus Operatrng Revenues 
Less Operatrng Expenses 

Cash From Operations 

Plus Interest on Reserve Fund 
Less Income Taxes 
Less Total Interest Expense 
Less Total Prrncrpal Repayment 
Less 1ncrew.e In Worlung Caprtal 
Less Change rn Debt Reserve Fund 

Operat~ng Cash Flow 

Less Caprtal Cost/Sale Pnce 

Net Cash Flow After Investments 

Plus Loan Draws 

Net Cash Flow After Debt F~nanclng 

Plus Equity Draws 

Net Cash Flow For Equlty Distr~butlon 

Return on Equ~ty 
Cash Avarlable for Equrty Drstrrbution 
Less Equrty Pard rn Cash 
Equrty Partmrpmts Cash Flow 

Rerunt on Equity 
Net Presetrt Value @ D~scoi~tit Rate 
10% 
12% 
14% 
Pay Back Year 
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Plus Operating Revenues 
Less Operat~ng Expenses 

Romanla IPP Assessment (~ns~de-the-fence example) 
Cash Flow Statement 
(Thousand Dollars) 

Year Ettdrtrg 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

Cash From Operat~ons $ 34 213 $ 35 239 $ 36 297 $ 37 385 $ 38 507 $ 39 662 $ 40 852 $ 42 078 $ 43 340 $ 44 640 $ 45 979 $ - 

Plus Interest on Reserve Fund 
Less Income Taxes 
Less Total Interest Expense 
Less Total Prlnclpal Repayment 
Less Increase In Worklng Cap~tal 
Less Change In Debt Reserve Fund 

Operat~ng Cash Flow 

Less Capltal CostISale Pnce 

Net Cash Flow After Investments $ 25,010 $ 25 623 $ 26 301 $ 27 000 $ 27,720 $ 28 461 $ 26 220 $ 27 006 $ 27 816 $ 28 651 $ 29 887 $ 

Plus Loan Draws $ $ $ $ $ $ $ $ $ - $ $ $ - 
Net Cash Flow After Debt Financing $ 25010 $ 25623 $ 26701 $ 27000 $ 27720 $ 28461 $ 26220 $ 27006 $ 27816 $ 28651 $ 29887 $ 

Plus Equlty Draws $ $ $ $ $ $ $ $ - $ - $ - $ - $  - 

Net Cnsh Flow For Equ~ty D~strlbut~on 

Return on Equity 
Cash Aviulable for Equ~ty D~strlbutlon 
Less Equlty Paid In Cash 
Equ~ty Partlclpants Cash Flow 

Returtl on Eqlrlty 
Net Present Value @ Dlscount Rate 
10% 
12% 
14% 
Pay B a ~ k  Year 
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Appendix D Engineering and Cost Assumptions 

The following is a list of documents/programs used in the development of cost eshmates and 
engieenng assumphons for the four IPP cases evaluated m study 

Total Installed Cost 
Installed cost estmates and major equipment costs were provided by GTPRO data Total 
installed cost includes all inside-the fence costs includ~ng switchyard Each major inside-the- 
fence cost component was assumed to represent a certsun percentage of total installed costs The 
breakout is as follows 

Engmeenng, Procurement and Construchon (EPC) @ 73% 
Start-up 0 2 %  
Construchon Management @ 5% 
Conhngency @ 10% 
R s k @ 5 %  
Fee @ 5% 

Plant Construct~on Perlod 
24 months 

Plant Heat Rate 
All plant heat rates are based on LHV of natural gas No adjustment was made for a decline in 
plant operatmg efficiency over Ome 

Plant Ava~lablhty 
A 90% avalability rate was assumed based on operahng results detaled in reports on combined 
cycle plants 

Plant Equpment and Configurahon Assumpt~ons 
The table shown below illustrates the equipment used and plant configurahon for each of the 4 
IPP cases evaluated in tlxs report 

Plant heat rates for Cases A and B do not reflect efficiency gans from CHP generation 

Case 

A 

B 

C 

D 
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Electnc 
Capac~ty 
70MW 

150MW 

170MW 

300MW 

Steam 
Capac~ty 

65TPH 

130TPH 

OTPH 

OTPH 

Installed 
Cost ($/kW) 

$610 

$423 

$410 

$373 

Heat Rate 
(kJ1kWh)l 
8,432 

8,285 

7,216 

6,866 

Plant Confrgurabon 

1 x Gas Turbme, 1 x Steam Turbme, 
and 1 x HRSG (S~emens Equipment) 
1 x Gas Turbme, 1 x Stearn Turbme, 
and 1 x HRSG (GE equipment) 
1 x Gas Turbine, 1 x Steam Turbme, 
and 1 x HRSG (GE Equ~pment) 
1 x Gas Turbine, 1 x Steam Turbme, 
and 1 x HRSG (GE Equipment) 



Append~x D Englneer~ng and Cost Assumptions 

For the purposes of h s  study, it IS assumed that these IPP plants will be base-loaded umts 
operating at full capacity 

Plant Diagrams 
Plant dlagrams for IPP cases are shown on the following pages 
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$ GT PRO for Windows 1 5 Richard Stanley Romania IPP Assessment 70 MW Net Power 7051 5 kW 
65 TPH DH Steam at 10 Bar Sat Heat Rate 8432 kJkWh - ------ - 

I X  KWU V64 3 75 62 %N2+Ar 
13 51 %02 

632 2 m 3 298 %C02+S02 
500 m elev 7 576 %H20 

644 1 M 644 1 M 
t-- C--- 

1 185p 1 186p 1097p 1097p8615p 1065p 8487p 84 87 p 8 2 4 p  
93 T 104 T 178 T 184T 255T 232T 294T 299 T 502 T 
97 24 M 2 028 M 97 24 M 1797M762M 1797M762M 75 44 M 75 44 M 
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-@ GT PRO for Windows 1 5 Richard Stanley Romania IPP Assessment 150 MW Net Power 148898 kW 
130 TPH DH Steam at 10 Bar Sat Heat Rate 8285 kJ/kWh 

- - - - A -  . - 
1X GE 9171E 75 71 %N2+Ar 

13 78 %02 
1365 5 m 3 173 %C02+S02 
500 m elev 1390 I M 7 327 %H20 

CH4 24 65 m 
LHV= 342655 kWth 

1390 I M 1390 1 M - - 
1 185p 1 186p 1097p 1097p8167p 1 0 6 5 ~ 8 0 4 6 ~  80 46 p 78 12 p 
93 T 104T 178 T 184T 253T 232T 290T 295 T 512 T 
2117M 4415 M 211 7 M 3649M1687M 3649M1687M 167 M 167 M 

5 201 PRO 7RR 391 31 3 473 543 

~[bar l  T[Cl m[t/hl 
54 10 02 1998 12 22 56 file& \GTPM150\150CCDH GTP 





$ GT PRO for Windows 1 5 Richard Stanley Romainia IPP Assessment 300 MW Power Only Net Power 297438 kW 
Heat Rate 6866 kJ/kWh - ------ - 

1X GE 9301F 
75 45 %N2+Ar 

2032 2 m 
13 03 %02 
3 514 %C02+S02 

500 m elev 2073 M 8 006 %H20 

I 

I 

2073 M - C-- 
1 185p 1 186p 1097p 1 1 5 p  1097p 1077p 1065p 1061 p 1061p 1051p 3290p104p 3 2 4 9 ~ 1 0 3 ~  
93 T 104 T 178T 182T 184T 266T 232T 310T 315 T 442 T 481 T 502 T 541 T 542 T 
326 4 M 19 5 M 3137M 127M 6424M2489M 6424M2489M 2464M 2464M 2439M2464M 2439M2464M 

1.74 164 m n  ~ n l  2.59 70.7 106 339 473-6.7 577 

ptbarl TIC], m[t/hl 
54 10 02 1998 1 1 40 47 flle=G \GTPM150\300CC GTP 


